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 The condition of Kupang City has low rainfall, low rainy days and includes 
dry areas, but it turns out that Kupang City had always the highest incidence 
rate in Nusa Tenggara Timur Province and exceed the national average.  
This study will analyze the relationship of container characteristic to the 
incidence of DHF in Kupang City. This study was an observational analytic 
study with a case control design. The study conducted in 25 villages with 
total sample 500 people of DHF patients and non DHF patients in Kupang 
City. The research variables are number of container, water height,  
water volume, water pH, container type, container location,  
container material, container lid, and container color which were collected by 
doing direct observation and measuring the object of study. The collected 
data was processed and analyzed statistically using Independent T test and 
Chi Square test. The container conditions related to the incidence of DHF 
were the amount of container, water pH, and type of container. Whereas the 
container conditions that were not related to the incidence of DHF are water 
level, water volume, container location, container material, container cover 
and container color. 
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1. INTRODUCTION  
Dengue Hemorrhagic Fever (DHF) is a disease transmitted through mosquito bites and is still  
a major problem in the world, including in Indonesia. As many 50 million people are estimated to be infected 
by Dengue Virus every year in the world [1]. Indonesia, as well as the Province of Nusa Tenggara Timur 
(NTT) is an endemic area of DHF. Kupang City as the capital of NTT Province has the highest dengue cases 
in NTT. The condition of Kupang City is different from other regions, even though it has low rainfall,  
 low rainy days and includes dry areas (Standardized Precipitation Index<-0.99), but it turns out that Kupang 
City had always high Incidance Rate (IR) and exceed the national average.  
Cases of DHF in Kupang City are not only found in the rainy season but also in the dry season, 
although there are only a few cases. The IR pattern of dengue in Kupang City does not always follow the 
pattern of rainfall, as in 2011 rainfall rose but the IR dropped, in 2012 rainfall fell but IR rose even occurred 
outbreaks in that year, as well as 2013 rainfall rose but otherwise IR DHF down [2–4].  
Disease are in principle the result of interactions between Host-Agent-Environment or better known 
Triangle Epidemiology [5], and for DHF an important elements are dengue virus, Aedes mosquito and 
humans, and the three elements are influenced by the environment [6]. Disease will always occur if only 
doing treatment without trying to control risk factors according to the local condition, because the occurrence 
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of disease is a local specific phenomenon [7], including the Dengue Fever Incidence. These various factors 
differ from place to place and cause different degrees of endemicity between places and times. 
Environmental condition plays an important role in DHF incidence, such house condition,  
climate and also water container condition. The condition of container as a breeding place for Aedes sp 
mosquitoes plays a role in providing breeding grounds and the presence of Aedes sp [8-9], water pH also 
have an impact on breeding places selection Aedes sp [10]. Seeing the important role of container and water 
conditions on the presence of Aedes sp, the knowledge of container characteristic in Kupang City is 
important to be described in according the prevention of DHF by cutting down the breeding places of  
Aedes sp. So this study will describe the water container characteristic and also analyze the relationship of 
container conditions to the incidence of DHF in Kupang City. 
 
 
2. RESEARCH METHOD  
This study was an observational analytic study with a case control design. The research was 
conducted in the 2016 dry season with 12 urban villages and in the 2017 rainy season with 13 villages.  
There were two samples, the case sample was people who were sick or suffer with DHF and the control 
sample were people who did not get dengue infection who lived around DHF patients with a radius of 100 
meters at the time of the study. The sample size is 20 people per villages so the total sample is 240 people in 
the dry season and 260 people in the rainy season, or the overall sample is 500 people from 25 villages. 
Samples were taken by cluster sampling because DHF cases were few and spread in several villages [11-12]. 
The research variables are number of container, water height, water volume, water pH, container type, 
container location, container material, container lid, and container color which were collected by doing direct 
observation and measuring the object of study. The collected data was processed and analyzed statistically 
using Independent T test and Chi Square test. This article is part of research that has conducted based on 
ethical approval from Faculty of Public Health Airlangga University No: 521-KEPK on October 2016. 
 
 
3. RESULTS AND DISCUSSION 
This study found the number of water containers varied for each house, which ranged from 1 to 9 
and found a significant relationship between the number of container and the incidence of DHF (p=003),  
as shown in Table 1. The minimum water level is 1cm and maximum is 185cm, with an average height of 
container in 53.02 DHF patients and 64.02 not DHF sufferers, but statistically this is not related to the 
incidence of DHF (p=0.056). The highest volume of water found was 8,079.4 liters, and apparently there was 
no relationship between the volume of water and the incidence of BDD (p=0.206). This study found that the 
pH of water in container ranged from 5.6-9.9 and the average pH of container water in DHF patients was 
lower than in non-DHF patients and statistically this was related to the DHF incidence (p=0.034). 
 
 
Table 1. Relationship between number of container, water height, water volume and water pH  
with the DHF incidence  
Variables Sample Sample (n) Mean S.D. Min-Max P value 
Number of 
container 
DHF patient 37 (7.4%) 2.135 1.398 1–8 
0.003 
Non DHF patient 463 (92.6%) 1.564 1.085 1-9 
Water 
height 
DHF patient 37 (7.4%) 53.62 29.327 3-116 0.056 
Non DHF patient 463 (92.6%) 64.03 31.923 1-185  
Water 
volume 
DHF patient 37 (7.4%) 255.119 228.3446 7.9-1101.8 0.206 
Non DHF patient 463 (92.6%) 467.326 1016.8822 0.2–8079.4  
Water pH 
DHF patient 37 (7.4%) 7.089 0.5415 5.6–8.3 0.034 
Non DHF patient 463 (92.6%) 7.315 0.6279 5.9–9.9  
 
 
This research also found that there were 37.8% drum container or one third compare to total 
container. There were so many kinds of other container such as bathtub, bucket, water container and 
dispenser. Statistically, type of container have relation with DHF incidence (p=0.022; OR 2.389),  
as seen in Table 2.  
Table 2 also shows that most water container are in the house, but statistically the water container 
location is not related to the incidence of DHF (p=0.059). Most of the water container material was found not 
from iron, namely from plastic, ceramics, and cement, and there was no relationship between water container 
material and the incidence of DHF (p=0.101). Most water containers in both DHF patients and non-DHF 
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sufferers are without lid, and statistically do not show a relationship between the location of water container 
and the incidence of DHF.  
This research found Ae. aegypti was found in 226 water container with the most found in the form 
of a bathtub (60.6%), located in the house (65.5%), made from cement material (47.3%), open water 
container (85. 8%), and dark colored container (79.2%). Ae. aegypti larvae in the dry season was found to be 
more (50.9%) compare in the rainy season. The Ae. albopictus distribution is most commonly found in water 
container type drum (58.3%), located outside the home (66.7%), made from iron (58.3%), open conditions 
(83.3%), dark colored (91.7%), and in the dry season (83.3%). 
 
 
Tabel 2. Relationship between type, location, material and cover of water container with DHF incidence  
Variables DHF Patients Non DHF Patients Total P Value OR (95% C.I.) 
Type of 
Container 
Drum 14 (37.8%) 94 (20.3%) 108 (21.6%) 
0.022 2.389 (1.184–4.821) 
Non Drum 23 (62.2%) 369 (79.7%) 392 (78.4%) 
Location of 
Container 
Outside 16 (43.2%) 126 (27.2%) 142 (28.4%) 
0.059 2.038 (1.030–4.030) 
Inside 21 (56.8%) 337 (72.8%) 358 (71.6%) 
Material of 
Container 
Iron 12 (32.4%) 91 (19.7%) 103 (20.6%) 
0.101 1.962 (0.950–4.053) 
Non Iron 25 (67.6%) 372 (80.3%) 397 (79.4%) 
Lid of 
Container 
Opened 25 (67.6%) 372 (80.3%) 397 (79.4%) 
0.101 0.510 (0.247–1.053) 
Covered 12 (32.4%) 91 (19.7%) 103 (20.6%) 
Color of 
Container 
Dark 30 (81.1%) 364 (78.6%) 394 (78.8%) 
0.886 1.166 (0.497–2.733) 
Bright 7 (18.9%) 99 (21.4%) 106 (21.2%) 
Total 37 (100%) 463 (100%) 500 (100%)   
 
 
The number of water container in Kupang City was found to be greater in patients compared to  
non-DHF patients and this turned out to be significantly associated with the incidence of DHF. This result the 
same with the research in Surabaya that also found a relationship between the number of water container and 
the presence of larvae13, while the research in Boyolali found that the number of container≥3 at risk of DHF 
was 6.75 compared to the number container<3 [14].  
The water level and water volume in container were found not to be related to the incidence of DHF. 
Actually there are other factors that are more related to the presence of larvae in container and the incidence 
of DHF compared to the relationship with height and volume of water. These factors include frequency and 
how to clean the landfill, the container lid condition, and also pH of water. It can be seen that the container 
without lid is at risk with the presence of larvae in landfill at 21.883 compared to container with cover [15],  
the number of larvae in container and pH water are also related to the incidence of DHF.  
Water is needed for larvae and pupae as a place to live, without water the larvae and pupae will die, 
as well as mosquito eggs without water will not hatch. The high water level needed by mosquitoes is more 
than 10 mm (1cm) to lay eggs and hatch, and also to survive [16]. Larvae also need water to drink, such as  
Ae. aegypti drinks 300 nL of water every hour [17], so the higher the density of larvae, the more water is 
needed. Mosquitoes also need water as a breeding place, but in this research the incidence of DHF is not 
related to volume and height of water in the container but is related to water pH. This is in accordance with 
the research in Banjarbaru which found that there was a relationship between pH of water and the incidence 
of DHF [18]. Previous research has found that tree holes can still be found in Aedes, Culex and 
Toxorynchites larvae having pH ranges from 5.0 to 7.5 [19], while at pH 8.65 larvae Ae. aegypti,  
Ae. Albopictus and Ae. niveus are also still found [20]. The average water pH in this study was 7.1 in 
container of DHF patients and 7.3 in container of non DHF patients, and this is still within the optimal pH 
range for the growth of Aedes mosquitoes which is 7.4 [21]. 
This research found that the type of drum container was related to the incidence of DHF with Odds 
Ratio (OR) 2.389, which means that people who have drum container have a risk of developing DHF 2.389 
higher than people who do not have drum container. The type of container drum is not the most container 
found in the city of Kupang, but the drum container here is related to the incidence of DHF.  
The drum container is also related to the density of larvae which is related to House Positivity (probability of 
house positif larvae), Positive Container (probability of container positive larva), Larva in House (number or 
larva founded in house), and Larva Container Index in House. Study in North Mamuju also found drum 
container, bathtub, bucket and barrel had the same percentage of 25.52% and it turned out that the type of 
landfill was related to the presence of larvae in the container [22].  
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This study found the more drum containers, the higher the density of larvae and pupae, and as a 
result the higher the risk of DHF incidence. Inside part of drum usually made by rough material (iron) so can 
be a safe place to stick eggs of aedes mosquitoes, so when cleaning the drum, it must be also brushing the 
inside part of drum regularly once a week. If the drums are not brushed then the eggs will still stick to the 
drum wall and will eventually hatch into larvae, pupa and adult mosquitoes.  
The research in Kupang City did not find any natural container and all of them were man made 
container. It could be said that the water container associated with the incidence of dengue in Kupang City 
was an artificial container. This has also been proven in studies in East Purwokerto that there is no 
correlation between the presence of natural container and the incidence of DHF [23]. Likewise research in 
Thailand, although Ae. aegypti and Ae. albopictus was found more in artificial container, but statistically 
there was no difference between the number of Ae. aegypti and Ae. albopictus larvae between artificial 
container and natural container [24]. 
Aedes sp mosquitoes are anthropophilic or like human blood so that the breeding place of 
mosquitoes will not be far from humans, namely in the house or around the house. Ae. aegypti mosquito 
bites, rests and reproduces more inside the house than outside the home compared to Ae. albopictus which is 
mostly found outside the home or in the garden near the house [25–27]. The same thing was found in Kupang 
city, namely Ae. aegypti larvae is more commonly found in homes (65%) while Ae. albopictus  
outside the home (67%).  
Research in Kupang city, although most container were found inside the house, most of Ae. aegypti 
is also found in the home, while Ae. albopictus is found outside the home, statistically the location of 
container is not related to the incidence of DHF, however it turns out that the location of container is related 
to the presence of larvae 15. Unlike the research in Semarang and Banjar Regency, there was no relationship 
between the location of container and the existence of larvae [28-29]. 
Mosquitoes and Ae. aegypti is found more at home or more domestic than Ae. albopictus.  
This is related to the nature of Ae. aegypti more anthropophilic, namely Ae. aegypti female prefers to suck 
human blood than animal blood to make their eggs stand. In addition to ripening their eggs, blood is also 
used as an energy source for female mosquitoes [30]. The container made form iron material in this study 
was not related to the incidence of DHF, which means that the container made of iron is not a risk factor for 
the incidence of DHF. Most larvae were found in container from cement materials (54%), as well as  
Ae. aegypti found in cement container (47%), but different from Ae. albopictus which is commonly found in 
iron container (58%). The container material in this study was not related to the incidence of DHF, but was 
related to the presence of larvae in the container with OR 2.049 [15]. The relationship of container material 
with the presence of larvae was also found in studies in Baranangsiang, Bojongkerto and  
in Semarang [28, 31]. 
This study in Kupang City found a large portion of container without cover and statistically it was 
found that no TPA cap relationship was found with the incidence of DHF. This is similar to a study in 
Semarang which also found that the habit of closing container was not related to the incidence of DHF [32]. 
This is different from the study in Palangkaraya which found a close relationship with the incidence  
of DHF [33]. Female mosquitoes are more interested in container that are not closed and especially those 
located in places protected from sunlight to lay their eggs. However, closed container is not tightly favored 
by female mosquitoes as a place to lay eggs, because with the lid rarely installed properly, the space inside is 
relatively darker than the open landfill and access to and out of the container remains  
compared to closed container [34]. 
Likewise the research in Kupang City, although the presence of the lid on the container was not 
related to the incidence of DHF but it was related to the presence of larvae with OR 21.883, which means that 
the container was closed at risk of larvae infestation of 21.883 times more high compared to being tightly 
closed [15]. The existence of the lid will not be a risk factor for the presence of larvae, including the 
incidence of DHF, if the action to clean the container is carried out routinely at least once a week.  
If the procedure for cleaning the landfill is done more than once a week, it is possible that the eggs that have 
hatched into larvae can complete the praimago stage until they become adult mosquitoes before the container 
is cleaned. The study found 57.6% of respondents cleaned container at least once a week, and as many 42.4% 
cleaned container after more than one week. How to clean the container of some people (17%) is also still not 
correct, that is just replacing the water with new water without brushing the inside wall of container, so even 
though it is often cleaned but if it is not correct then this allows Aedes eggs to stick to the walls of the 
container and if the container is filled with water then within one day the eggs can hatch and the container 
remains positive for the larvae. Although there is no significant relationship between the frequency of 
cleaning the container and the incidence of dengue fever, this is because container in DHF patients and not 
DHF patients is almost the same as the percentage of frequency of cleaning the container in each week. 
However, if this is left in the long run, the probability of a positive for larvae is higher than if the container is 
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routinely cleaned. So here the container still needs to be cleaned regularly but in the right way ie. to brush the 
wall and rinse with water to clean the inside of the container. 
Female mosquitoes are more interested in dark container and especially those located in places 
protected from sunlight to lay their eggs [26]. This study found that most Aedes sp larvae were found in  
dark-colored container (78.8%), but it was found that container color was not be related to the incidence of 
DHF. Previous research in Barangsiang and Bojongkerto also found no correlation between container color 
and the presence of larvae [31]. Mosquitoes prefer dark colors because the ability to illuminate light from 
lower dark provides comfort for mosquitoes. This study found that the color of container was not related to 
the incidence of DHF. This is because not all existing larvae and pupae will become adult mosquitoes 
because of the death of larvae and pupae due to container immediately cleaned up before all larvae and pupae 
finish the preimago stage, so that the number of larvae cannot be assumed immediately the risk  




Based on the results of the research, it was concluded that the container conditions related to the 
incidence of DHF were the amount of container, water pH, and type of container. Whereas the container 
conditions that were not related to the incidence of DHF are water level, water volume, container location, 
container material, container cover and container color. The community is not expected to always clean the 
landfill at least once a week by rubbing the inner walls of the small-sized container. Large container sites 
need to be controlled for the existence of larvae by taking larvae at least once a week, giving abate or  
larvae-eating fish. In addition, there is a need to reuse large container that are no longer used so that they do 
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